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Introduction
Measurement of prevertebral soft tissue is commonly used to
assess prevertebral abnormalities, such as retropharyngeal
abscess or cervical spine injury.1,2 However, in the presence of
goitres, anecdotal reports have alluded to the significance of
abnormally widened prevertebral soft tissue on plain lateral
neck radiographs. Others have reported that a widened pre-
vertebral space may be associated with compromised airways
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due to an enlarged goitre.3 Significant associations between
pressure symptoms and enlarged Zuckerkandl’s tubercles (ZTs)
have been reported.4,5 ZTs are the most posterior extensions of
the lateral lobes of the thyroid gland.4–6 It is conceptually
attractive to hold the enlarged ZT, sandwiched between the
trachea and oesophagus or their extension into the retro-
oesophageal space, accountable for an appreciable number of
cases with pressure symptoms. In large goitres, the ZT can be
recognized in at least 88% of dissections.7
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BACKGROUND: Measurement of prevertebral soft tissue is commonly used to assess prevertebral abnormalities,
such as retropharyngeal abscess or injury to the cervical spine. In the presence of goitres, the widened prevertebral
tissue seen on plain lateral neck radiograph may be diagnostic of an enlarged tubercle of Zuckerkandl (ZT), which
may be responsible for most pressure symptoms. The aim of this study was to substantiate the value of plain lateral
neck radiographs in preoperative demonstration of enlarged ZT.
METHODS: Fifty patients who underwent thyroid surgery between June and December 2000 were included in
this prospective, non-randomized study. Measurements of prevertebral soft tissue were taken at C4, C5 and C6,
and were correlated with the weight of goitres and the grades of changes in the ZTs.
RESULTS: Of patients, 44% had large goitres weighing more than 100 g; 52% of ZTs were classified as grade 3.
Of the large ZTs, 82% were associated with large goitres and, of these, 88% were associated with significant pressure
symptoms. Prevertebral measurements were abnormal, particularly at C4, C5 and C6. The most promising
predictor of the presence of an enlarged ZT is the measurement taken at C4 (p < 0.05). The ratio of the prevertebral
space to the vertebral body (PVS/VB) in grade 3 ZT was also increased at C4, C5 and C6. However, these ratios were
not statistically significant. A measurement of prevertebral soft tissue, particularly at C4, greater than 16.5 mm
correlates 100% with an enlarged grade 3 ZT.
CONCLUSIONS: The results of this study support the concept that the plain radiograph shows significant
widening of the lateral neck in the presence of an enlarged ZT. Plain lateral radiography is a simple procedure that
could provide valuable information for preoperative assessment of an enlarged ZT, particularly in patients with
large goitres who have significant pressure symptoms. [Asian J Surg 2004;27(3):172–5]
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Although it is possible that the widened prevertebral soft
tissue space, demonstrated on plain radiograph of the lateral
neck, may be diagnostic of an enlarged ZT, no objective or
quantitative evidence has ever been presented to support this
assertion.4 The aim of this study was to quantitatively substan-
tiate the value of lateral neck radiographs in the preoperative
diagnosis of enlarged ZTs.
Patients and methods
Fifty consecutive patients who underwent primary thyroid
surgery between June and December 2000 were accrued in this
prospective, non-randomized study.
The thicknesses (widths) of the prevertebral space (PVS)
and prevertebral body (VB) were measured radiographically,
and the ratios of prevertebral space to vertebral body (PVS/VB)
were calculated at C4, C5 and C6. Results were correlated with
goitre weights and locations and grades of the enlarged ZT.
Data were examined using the Chi-squared and t tests. A
probability of less than 0.05 was considered significant. For
more extensive evaluation of data, receiver operating charac-
teristic curves (ROC analysis) were used. ROC curves were
compared at C4, C5 and C6.
Interestingly, Sethi and Chew have previously established
a normal range for the retropharyngeal and retrotracheal
(prevertebral) widths.7 They measured the prevertebral width
in radiographs of the lateral neck in 210 normal adults in an
Asian population and concluded that any retropharyngeal
widening greater than 5 mm or retrotracheal widening great-
er than 15 mm was significant. Any soft tissue thickness that
exceeds these limits must be investigated for signs of disease.
Mobilization of the respective thyroid lobes is required to
expose and define the ZT. ZTs were graded using the methods
outlined by Pelizzo et al.8 The size of the ZT was correlated
with the measurement of the prevertebral space taken from
preoperative radiographs of the lateral neck.
Results
Fifty patients underwent primary thyroid surgery. The female
to male ratio was 8:1. The mean age was 43.9 years (range, 18–
74 years). The preoperative diagnosis in 46 patients was be-
nign multinodular goitre. Three patients had papillary thy-
roid cancer and one patient had follicular thyroid cancer.
The operative technique was as previously described.9
Grade 0 or 1 ZT was found in 18% of patients, grade 2 in
30% and grade 3 in 52%. Large goitres, weighing more than
100 g, were found in 44% of patients. Of these, 52% had large
grade 3 ZTs. This result compares favourably with our previ-
ous study, in which 55.2% had large ZTs, and an Australian
study, in which this figure was 45%.4,5 Of the large ZTs, 82%
were associated with large goitres, a statistically significant
result. Conversely, 69% of large goitres had enlarged ZT and
88% of the large ZTs were associated with appreciable local
pressure symptoms (Figure 1).
Prevertebral measurements taken at C4, C5 and C6 were
correlated with the weights of the goitres and the grades of the
ZT. Prevertebral soft tissues were widened, particularly at C4,
C5 and C6 (Table 1). Two-sample t test analysis was used to
identify any significant differences between levels.
Figure 1. This neck radiograph shows widened prevertebral space at
respective cervical levels from  C2 to C7, which may be diagnostic of
an enlarged Zuckerkandl’s tubercle that is responsible for the sig-
nificant pressure symptoms.
Figure 2. The measurement of prevertebral space taken at C4 is the
most promising predictor of enlarged grade 3 Zuckerkandl’s tubercle.
This lateral neck radiograph not only shows the enlarged prevertebral
space, but also a clear indentation of the trachea posteriorly by the
enlarged grade 3 tubercle.
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The most promising predictor of an enlarged ZT was
prevertebral measurement at C4 (p = 0.0359) when compared
with C5 (p = 0.113) and C6 (p = 0.0619) (Figure 2). On the other
hand, PVS/VB in grade 3 ZT was increased at C4, C5 and C6.
However, these changes were not statistically significant. At
C4, any widening greater than 4.5 mm had a sensitivity of
92.3% but a specificity of only 20.8%. A widening of greater
than 6.5 mm provided the greatest sensitivity (65%) and high-
est specificity (83%). A widening of more than 16.5 mm had a
specificity of 100% but a low sensitivity of 7.7% (Table 1).
Large goitres, defined as more than 100 g, had 11 times the
probability of predicting an enlarged ZT compared with the
presence of pressure symptoms alone, which has only a 3 times
probability. In addition, we found that enlarged ZT had a 3
times probability in prediction in association with preoperative
symptoms, described previously (Table 2). In contrast, Gauger
et al found no constant relationship between enlarged ZT and
preoperative symptoms.5 However, it is possible that the dis-
crepancy and inconstant relationship observed may have been
due to differences in geography, environment, ethnicity, selec-
tion bias or even differing indications for surgery.5 The wid-
ened prevertebral space, particularly at C4, which has a 10
times probability to predict the presence of an enlarged ZT,
needs to be emphasized (Table 2). A widened prevertebral
measurement, particularly at C4, of greater than 16.5 mm has
a predictive value of 100% for an enlarged grade 3 ZT. For a
more extensive evaluation of data, ROC analysis was per-
formed and compared at C4, C5, and C6 (Figure 3).
Discussion
ZT of the thyroid gland has recently been the focus of attention,
and its significance continues to be emphasized.4,6,8,9 Its asso-
Table 1. Receiver operating characteristic (ROC) analysis of prevertebral (PV) space at C4
More extensive evaluation of interobserver bias and test of power:
   Prevalence of enlarged ZT (grade 3) 52%
   Large ZT n = 26
   Small ZT n = 24
   Area under the ROC curve 0.726
   Standard error 0.072
   95% confidence interval 0.581–0.842
PV C4 width (mm) Sensitivity (%) Specificity (%)
Value 16.5 165.4 183.3
Narrow definition* 16.5 117.7 100.0
Broad definition† 12.5 100.0 114.2
*High specificity low sensitivity (treatment); †high sensitivity low specificity (screening). ZT = Zuckerkandl’s tubercle.
Table 2. Predicting enlarged grade 3 Zuckerkandl’s tubercle (ZT)
Enlarged ZT Odds ratio Standard error p
Large goitre 11.43002 9.453476 0.003
Pressure 3.341806 3.075813 0.190
Large PV C4 9.870863 8.242853 0.006
Prediction of enlarged ZT:
Large goitre has 11× higher probability to predict enlarged grade 3 ZT
compared to widened PV space at C4, which has 10× higher probabil-
ity to predict enlarged grade 3 ZT, compared to pressure symptoms
which have 3× higher probability to predict enlarged grade 3 ZT
PV = prevertebral. Measurement is taken from the retrotracheal to
the vertebral body at respective levels.7
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Figure 3. Comparison of receiver operating characteristic (ROC)
curves at respective cervical levels.
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ciation with local pressure symptoms and its constancy as an
anatomical landmark may have practical value when encoun-
tering the recurrent laryngeal nerve and/or when mapping the
location of parathyroid glands. The presence of the ZT has led
many surgeons to reconsider total thyroidectomy as the sur-
gical procedure of choice in the treatment of multinodular
goitre.6,8 Indeed, a less-than-total thyroidectomy, under such
circumstances, may leave the tubercles intact within the neck
of a patient, and these may continue to cause local pressure
symptoms.
The radiographic appearance of a widened retrovisceral
space may be useful to detect enlarged ZT preoperatively. A
simple plain lateral neck radiograph may detect an enlarged
ZT and may allow pre-emptive measures to be taken. This
study provides evidence to substantiate the value of plain
lateral neck radiographs in the management of goitres. Al-
though it would seem possible to detect enlarged ZT through
various imaging studies, namely computed tomography, mag-
netic resonance imaging or barium swallows, to date, there are
no published data available to substantiate the detection of an
enlarged ZT.
Careful attention to the prevertebral soft tissue, particu-
larly in radiographs of the lateral neck, can detect abnormali-
ties not otherwise suspected. A precise embryological deriva-
tion and the mechanisms for the development of ZT have been
previously described.4,10 This study of enlarged tubercles
showed that prevertebral space measurements were increased
at C4, C5 and C6. However, the most promising predictor of
an enlarged tubercle is the change at C4. A widening of more
than 16.5 mm has a specificity and predictability of 100%. The
PVS/VB was also increased at C4, C5 and C6, but these changes
were not statistically significant. It has been noted that en-
larged ZTs were prevalent in two studies conducted in Aus-
tralia and Malaysia.4,5 More importantly, these enlarged tuber-
cles were found in at least 60% of patients undergoing thy-
roidectomies and may have been responsible for apprecia-
ble pressure symptoms.
It is not only the size of the enlarged tubercle that may
cause widening of the prevertebral soft tissue space, but equal-
ly important is the location, either a complete retrotracheal
or retro-oesophageal extension. It is conceivable that the size
and site of the extension can readily be observed on simple
plain lateral radiographs of the neck. Measurement of the
prevertebral soft tissue space is commonly used to assess
pathology in the prevertebral space, such as retropharyngeal
abscess or injury to the cervical spine. Nonetheless, in the
presence of a goitre, the widening of this soft tissue space may
be diagnostic of an enlarged ZT. This study provides evidence
to substantiate the value of radiographs of the lateral neck in
the management of goitres.
Conclusions
The results of this study support the concept that plain lateral
neck radiographs can provide valuable information in the
preoperative assessment of enlarged ZTs. Careful attention to
the prevertebral soft tissue, particularly on plain lateral neck
radiographs, can yield findings to document enlarged ZT not
otherwise suspected.
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